SUMMARY Previous angiographic studies have shown that coronary spasm occurs in association with the variant angina described by Prinzmetal, confirming his original hypothesis. In this work we recorded the heart rate changes and the incidence of arrhythmias during variant angina. The patients were divided into two groups: anterior, with electrocardiographic signs of anterior ischaemia, and inferior, with changes in the inferior leads. There was a significant increase of heart rate during pain in anterior myocardial ischaemia and a significant decrease when the ischaemia was inferior. The incidence of ectopic arrhytbmias during pain was significantly greater in patients with anterior ischaemia, but there was a high incidence of atrioventricular block in patients with inferior ischaemia. We suggest that these findings can be explained by different responses of the autonomic nervous system to anterior and inferior acute myocardial ischaemia.
The angina described by Prinzmetal et al. in 1960 is a clinical entity which can be differentiated from classic angina pectoris: (a) Clinically: classic angina is regularly preceded by an increase in cardiac work, resulting from an increase in heart rate, peripheral resistances, or ventricular pre-ejection time (Roughgarden, 1966; Robinson, 1967) . On the other hand, Prinzmetal angina can appear at rest and is not preceded by changes in these variables (Guazzi et al., 1971b) . (b) Electrocardiographically: the electrocardiogram during classic angina pectoris is characterised by depression of the ST segment and/or T wave inversion. Prinzmetal angina is accompanied by transient ST segment elevation which returns to normal once the pain has passed off. (c) Coronary arteriography: various investigators, the first of whom were Dhurandhar et al. (1972) and Oliva et al. (1973) , have confirmed Prinzmetal's theory that coronary spasm occurred during the episode of variant angina but not during classic angina. This observation shows the similarity between the patients with Prinzmetal's angina and experimental animals subjected to transient coronary ligature. This group of patients are, therefore, ideal for the study of the circulatory changes produced by acute myocardial ischaemia.
In previous studies during coronary arteriography (Perez-Gomez and Garcia-Aguado, 1977) , we found a dominant response of the parasympathetic Received for publication 27 December 1978 receptors situated in the inferior wall of the left ventricle. In this investigation we have studied changes in heart rate and rhythm during episodes of pain in patients with Prinzmetal's angina.
Subjects and methods
We made observations on 14 patients with the clinical diagnosis of Prinzmetal's angina who were divided into 2 groups. Group A consisted of 7 patients with the typical electrocardiographic changes of Prinzmetal's angina in the anterior praecordial leads, and group I consisted of 7 patients with these changes in left ventricular inferior wall leads. Coronary arteriography was performed on 12 patients and left ventriculography on 10. The changes in heart rate produced by the pain were recorded in 12 patients. In order to obtain a large number of patients for statistical purposes, we have reviewed the electrocardiographic tracings in 63 published cases where both the basal electrocardiogram and the electrocardiogram during pain were shown. These cases are those described by Prinzmetal et al. (1960) , cases 1 and 2; Robinson (1965) ; Botti (1966); Schwartz et al. (1966) , case 1; Hilal and Massumi (1967) ; Dorra et al. (1968); Jouve et al. (1969) , cases 2, 4, 6, 7, and 8; Poggi et al. (1969) We also excluded those patients in whom electrocardiograms showed atrioventricular block and those in whom sinus rhythm and ventricular arrhythmias alternated, unless sufficient of the record showed normal sinus rhythm. We compared the basal rate with the rate during pain, measuring average heart rate from all the tracings shown in the publication.
We studied the incidence of arrhythmias during pain in 210 cases, including our 14 cases, cases reported by the authors listed above, and cases reported by Meriel et al. (1966) , Bouvrain et al. (1969) , Gillilan et al. (1969 ), Hardel et al. (1969 , Yeh and Rogers (1970) , Gaquiere and Quillet (1971) , Guazzi et al. (1971b ), Cheng et al. (1972 ), Dhurandhar et al. (1972 , Kemp (1972) , Fernandez et al. (1973) , Gonin et al. (1973 ), Hiltgen et al. (1973 ), King et al. (1973 , Levi and Proto (1973) , Applefield and Ronan (1974) Kerin and Macleod (1974) , Kerin and Schwartz (1974) , Nevins (1974) (Table 1) Obstruction greater than 50 per cent was found in 9 patients, involving 1 artery in 7, and 2 arteries in the remaining 2. The coronary arteries were normal in 2 patients and were slightly abnormal in another. Distal arteries were normal in all cases. Arteriography showed coronary spasm in 4 cases ( Fig. 1  and 2 ), appearing spontaneously in 3 and after adrenaline injection in the other. (Fig. 3) . In all published cases, the mean basal rate was 69-3 increasing during 30l pain to 86-3, a highly significant change (Fig. 4) .
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Change in heart rate during pain in allpublished which fell during pain to 64 6, a highly significant change (Fig. 4) (Table 3 ) and isolated atrioventricular block in 17. Statistical analysis showed that ectopic arrhythmias occurred more commonly in group A than in group I, both when these arrhythmias were seen in isolation (P < 0O001), and when those associated with atrioventricular block were included (P < 0005). (Yasue etal., 1974) , ergometrine (Gaasch etal., 1975) , or adrenaline in the presence of beta-adrenergic blockade (Yasue et al., 1976) . For this reason, the patient with Prinzmetal's angina is an ideal subject for the study of the circulatory and central nervous system reponses to transient acute myocardial ischaemia. During the episode of pain the characteristic haemodynamic change is a conspicuous rise in left ventricular end-diastolic pressure reflecting left ventricular dysfunction. In the cases published by Guazzi et al. (1971b ), Cheng et al. (1973 , Kerin and Macleod (1974 ), Levin et al. (1974 ), Gaasch et al. (1975 , and Smithen et al. (1975) , there was no difference in haemodynamic behaviour between patients with anterior and those with inferior ischaemia. We believe, therefore, that the dependence of heart rate response on the site of coronary spasm 
